Accelerated diabetic wound healing using cultured dermal fibroblasts retrovirally transduced with the platelet-derived growth factor B gene.
The treatment of diabetic wounds is a considerable clinical challenge. In this study, mouse dermal fibroblasts retrovirally transduced with the human platelet-derived growth factor B (PDGF-B) gene were used to treat diabetic mouse wounds. The PDGF-B gene was obtained from human umbilical vein endothelial cells, cloned into retroviral vectors, and introduced into diabetic mouse C57B1/ks-db/db dermal fibroblasts. In vitro results demonstrated production of PDGF-B protein by these transduced cells at steady-state levels of 1000 ng PDGF-B/10(6) cells/24 hours, and expression of PDGF-B mRNA. These cells were seeded onto polyglycolic acid scaffold matrices and used to treat diabetic mouse 20-mm x 20-mm full-thickness excisional dorsal skin wounds. Measurement of the residual epithelial gap at 21 days showed significantly accelerated healing (P < 0.05) of wounds treated with PDGF-transduced cells (epithelial gap 10.46 +/- 1.20 mm) compared with untreated wounds (14.66 +/- 0.591 mm), wounds treated with polyglycolic acid alone (14.80 +/- 0.575 mm), or wounds treated with negative control LNCX-transduced cells (13.76 +/- 0.831 mm). Immunohistochemical staining showed intense staining for PDGF in wounds treated with PDGF-B-transduced cells. This study demonstrates the promising potential for gene therapy in diabetic wound healing.